Hackathons have attracted increasing interest in recent years, and whereas much of the research focus on the role of hackathons as potential means for education, innovation, or municipal engagement, this paper focuses on the creative process of a hackathon. We present an explorative, autobiographical case study of a team at a hackathon and in the analysis we identify four factors, which in particular impacted the team's design judgement during the hackathon: 1) The hackathon format, 2) the available tools and materials, 3) the participants' domain knowledge, and 4) the participants' technical knowledge. Though the factors are evident in most design processes, we discuss how the four factors in a hackathon setting influenced the design judgement in a particular way and how the factors influenced the creative engagement in developing technology in the hackathon. We discuss potential implications for future research on how to understand design judgements made under the particular circumstances of a hackathon.
Introduction
The last decade has seen the proliferation of hackathons: intensive accelerated design processes in which participants do playful and exploratory programming and hacking on hardware and software during 24 hours, a weekend, or a similar, very intense and constrained time frame. Academia in general has taken an interest in the hackathon phenomenon from a number of different perspectives, highlighting how hackathons and related approaches are often used as an integral part of technological educations [28] , as a way for companies to generate new ideas for challenging design objective [14] to foster open innovation by citizens for instance for municipalities [1] , in cultural organisations, and government agencies [5] . As such, hackathons have a significant impact on the culture of digital innovation [5] . Hackathons have also gained attention in the Human-Computer-Interaction (HCI) community such as the CHI4Good Day [23] , Personal Informatics in the Wild [15] and the Critical Making Hackathon: Situated Hacking, Surveillance and Big Data Proposal [25] . These contributions in HCI provide a strong point of departure for analysing and discussing the potential roles of new formats like hackathons, game jams and other accelerated design processes [13] .
Despite this, little research exists on the creative processes at hackathons [28] . The research above has predominantly focused on hackathons as a resource for education or municipal engagement, or to engage critically with issues through making. In other words, while there is a strong body of research that address what hackathons can do, there is relatively little discussion about how hackathons unfold. Furthermore, while research into design processes in numerous domains is abundant [18, 20] , little research exists on what is specific about design processes at hackathons.
Our research interest lies in developing knowledge about what influences and drives the design process during a hackathon. By strengthening the understanding of how the design process at hackathons unfold, the HCI community may begin to offer ways of informing, supporting and analysing hackathon design processes. At the same time, studying creative design processes at hackathons may offer insights relevant to research of similar accelerated design processes, such as game jams [13] . Recognized as being key to a design process, we are particularly interested in design judgements at hackathons, since design judgements made in a hackathon must be made rapidly due to the very short time frame and limited resources available. We therefore might assume design judgements made in a hackathon differ from design judgements made in other contexts. Our understanding of design Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. judgement draws on Schön [24] , and is a specific perspective on decision-making in design processes, fraught by wickedness and particularity [18] .
To clarify, we are interested in: How we might understand design judgements made under the circumstances of a hackathon? How design judgement might be affected by the limited resources available in a hackathon? In other words, how is design judgement influenced and driven by the hackathon situation?
As an initial attempt to map out and understand the design processes of hackathons, we conducted an explorative first-hand case study by participating actively in a team at a hackathon. The case study is in line with autobiographical design [6] as we focus on and analyse our experience of participating in a hackathon. In recent years, autobiographical design accounts in HCI have become more frequent, and offers a method for investigating complex relationships between humans and computers [6] . We documented our team's work and decisions during brainstorming, sketching, prototyping, and pitching of a functional prototype of a lightweight bracelet for supermarket settings that would alert you if you picked up a product that violated your dietary choices. This approach provided us with access to the motivations and concerns that guided the design work.
Our main finding may be summarized as the identification of four factors that influenced our design judgement throughout the hackathon: 1) The hackathon format, 2) the available tools and materials, 3) the participants' domain knowledge, and 4) the participants' technical knowledge. We further discuss how these factors, though encountered in other design processes and not necessarily unique to hackathons, influenced our design judgement in a particular way: as a consequence of the distinctive hackathon format and differing from other design processes. Based on our findings, we also offer potential pointers for future research.
By articulating factors of the hackathon situation that guide judgment we offer an initial frame for understanding how design processes in a hackathon setting unfold. Through analysing our design judgments during the hackathon we are able to go back and consider why a specific option was chosen, why others were left behind, and whether different choices might have been preferable. Furthermore, we are able to arrive at an understanding of the situational factors that influence them. Analysing the factors and how they influenced our design judgement, while limited to the insights from one detailed case study, can help guide further research into the inner workings of hackathons, game jams and other accelerated design processes.
The paper is organised as follows. First, we describe different perspectives in research on hackathons; second, we describe the concept of design judgement as situational. Third, we describe our hackathon case in detail to present our study's preconditions. Fourth, we present our analysis and identify the four factors. Lastly, we discuss how the factors impacted our design judgement in a particular way.
Hackathons
The hackathon format can be challenge-oriented and is meant to encourage creativity and playful experimentation [5] . Hackathon formats have been utilised and discussed in regards to several different contexts and purposes. For instance, Lodato and DiSalvo [17] discuss how various formats of design activities, including hackathons, might be used to express matters of public concern, while Thomer et al. [27] report on the co-design of scientific software through using a hackathon format to design software for and with biologists designing software for taxonomizing different species. Avle et al. discusses methods originating from Silicon Valley, including hackathons, and how they represent a shift in the global digital labor towards entrepreneurship and individual self-actualisation [2] . Taylor and Clarke discusses how hackathons have been mainstreamed and appropriated for especially non-technical participants. For their study of this, Taylor and Clarke focused on hackathons that engaged nontechnical communities, and on the role of the non-technical participants [26] .
Hackathons have also recently been discussed and utilized at workshops and events at CHI, suggesting the CHI community recognize the novelty and utility of exploratory and constrained formats. For instance Li et al. have used hackathons as part of a workshop on personal informatics [15] , while Tanenbaum et al. explore issues around big data, data privacy, visualization, sensing, surveillance, and counter-surveillance through a "Critical Making hackathon" [25] . The CHI4Good Day of Service followed a hackathon-like format with participants "re-appropriating" the format from its traditional focus on programmers to a much wider audience. According to Porter et al. [23] this has led to a wider focus on the production of "…technical capacity and expertise, expanded social networks, an exposure to design process, affective experiences, and an opportunity for participants to shape their identities against a cross-sectoral, interdisciplinary backdrop." Of special interest for this paper is Porter et al's [23] focus on design processes, an interest we share in our work on how design judgements are informed at hackathons. These contributions point to a strong interest in the potential of new formats like hackathons for innovating and generating ideas in design as well as an interest in using new formats like hackathons to engage with societal and technical issues.
For all the heralded strengths of the hackathon phenomenon, criticism is also present. Irani argues that hackathons produce entrepreneurial subjects, reinforcing a specific model of participating in public life [11] . Similarly, Johnson and Robinson argue that though municipally organized hackathons tap into the zeitgeist of innovation and creativity, and often manage to generate a lot of enthusiasm, there are several problems such as whether participating as a citizen in civic hackathons has actual influence on policy [12] . We recognize that hackathons, and other novel formats, might run the risk of reifying or strengthening existing patterns, but we also hold that hackathons exemplify the fact that the design context is always situated and messy, which makes explicating the factors at play a worthwhile endeavour.
Recently, there have been efforts to study different kinds of hackathons and group them according to their purpose and focus [5, 17] . For example, Lodato and DiSalvo have argued that there are two types of hackathons, focusing on either technological exploration or exploring social themes [17] . The latter is labelled issue-oriented hackathons, and the question for Lodato and DiSalvo is how these issue-oriented hackathons function as sites of material participation in the issues at hand, such as civic issues, sustainability, ecology or government. The hackathon studied in this paper presented cases which participants could choose to work with, each dealing with separate 'issues'. This hackathon, however, did not solely revolve around the 'issues' outlined in the cases, therefore the material we draw upon in this paper investigates a hackathon that falls more under the category of technical exploration and playful prototyping rather than the issue-oriented hackathons discussed by Lodato and DiSalvo. We agree with Lodato and DiSalvo, that (issue-oriented) hackathons: "...cannot be distilled into what is typically discussed as their outcomes, namely, a handful of prototypes." [17] , which is reflected in our interest in the design processes of hackathons.
Our approach resembles Lodato and DiSalvo's methodologically, though we differ in certain ways. We follow their method to the extent that we participated actively in a hackathon and base our findings on a case study. We diverge from their approach in that we focus more on the factors guiding design judgement at the hackathon, and in that we participated in a hackathon with a predefined group, whereas Lodato and DiSalvo's groups were formed during idea generation sessions. The latter particularly entails different types of preconditions for the design process: forming a group during idea generation means that participants can discover who possesses the most relevant technical skills, and thereby customize their group composition to better suit initial prototype ideas. In contrast to this approach, having a pre-defined group means idea generation has to fit to the technical skills that the group has at that point in time.
Situational Design Judgement
We analysed the collected data through the lens of design judgement. We conceptualise design processes as situated judgements that guide choices between options in a shared design space. To understand how judgement in design processes unfold we draw on the concept of judgement in the notion of Schön [24] . Schön uses the metaphor of conversation to describe the relationship between a designer and the situation at hand. This conversation unfolds through the designer's judgement of what an appropriate experimental 'move' might be, in response to the things he or she 'sees'. He describes an experimental process of seeing-moving-seeing [24] , an empiricist approach to the world in which past knowledge and the appreciation of the current situation informs choices made. This means that design judgments are subjective, based on the accumulated experience of choices made in previous situations, and include many implicit choices. As such, judgement in a Schönian perspective always concerns a specific situation, and in the context of our interest in the inner qualities of hackathons it therefore makes sense to analyse a) what the specific factors of a hackathon situation are and b) how they affect the judgements made. This perspective allows us to offer a detailed description of the way the design process of the hackathon unfold, and especially how design judgements are influenced by the specific situational factors of a hackathon setting.
The hackathon situation can be understood as a conceptual design space in which all conceptual design possibilities reside [16] , and that encompasses constraints that impacts what the outcome of a design process might or might not be [3] . In this sense, designers' judgement serves to navigate in a design space consisting of both enabling and limiting constraints. The "conversation" between the designer and situation then depends on the designer's judgment on how to cope with the enabling and limiting constraints encountered in the design space. Lim et al. [16] consider prototypes as a way of traversing a design space and choosing between the possible ideas and options available at a given point in a design process. These choices are guided by judgements, as are choices about what the next design move should be, e.g. whether to make a prototype, a sketch, do a field study or experiment with available technology [19] .
We are interested in uncovering some of the factors that inform particular design judgements. By reflecting on design judgments at a hackathon, we demonstrate how judgements can be made accessible to interpretation and discussion, and how we specifically choose to work with and ignore other parts of the design space, due in part to the specific hackathon situation.
Case Study
The format, setting and focus of hackathons vary considerably: They can be competitive or non-competitive; they can be technology-centric or focus-centric, that is, focusing on specific technologies or revolving around social issues or business objectives, respectively [5] . Hence, the following sections describe the case in detail, in order to present the reader for the premises of hackathon we studied.
Format
The 36-hour hackathon attracted around 220 participants from several universities. The purpose of the hackathon was to bring together creative minds and different skill sets, and let the participants: "… ideate, build, play, hack, share, learn, and have fun." [8] . Hence, the focus for the hackathon was not only on the finished products, but also on the process of creation. To ease team forming, the hackathon offered participants to state beforehand what role they would identify most with during the hackathon: Designer, Programmer, or Unicorn, where the latter refers to a person who encompasses several skills, both technicaland design-related. 69% of the participants identified as developers, 20% identified as unicorns, while 11% identified as designers. The hackathon was initiated by a talk on design thinking, and presentations of the different corporate sponsors, and the award categories that the participants could choose to compete in. In total, the hackathon offered seven award categories, including three corporate sponsored awards from Terma, Creuna, and Bloomberg. After the presentations, the participants formed teams and began hacking.
To support the participants' process, the organizers had arranged different kinds of technical support. For example, it was possible to borrow hardware from a booth, the Tech Wizards, and to get help with both hardware and software-related issues. Some sponsors also provided mentors, who could help with technical issues. After 36 hours, the participants had one minute each to present their concepts in a One Minute Madness-session, after which the participants demonstrated their prototypes at the venue. The judges from the different award categories would then assess the prototypes from the teams competing in their category. Lastly, the winners in each category were announced.
Method
In this section, we elaborate upon the framing of the case study. This includes a presentation of how the case was documented, what kind of data was collected as well as the method of data analysis.
While actively participating in a team at a 36-hour hackathon at a university, we conducted a case-based study of our team. Two of the authors teamed up with two other hackathon participants after briefing the two participants about the authors' intended interest in studying the design process. The team was formed before the start of the hackathon, and we were acquainted with one of the participants. Hence, our team consisted of three designers, the two researchers (R1 and R2) and one participant (P1), all three with educational backgrounds in interaction design, while the other participant (P2) had a computer science background and identified as a unicorn. None of us had participated in a hackathon before, but the two authors had experience with game jams and demo scenes [10] , which format-wise have a lot in common with hackathons. Though our group did not represent the overall composition of skills from this particular hackathon, our case study can however be seen as exemplifying how a hackathon can be approached as a design process within a team mainly composed of designers.
Autobiographical Design
By engaging ourselves as researchers in the design process, we gained direct access to the moment-to-moment design judgements that drove the design process, and to how our team's decisions were informed by in situ reflections on opportunities and challenges. Specifically, in order to gain detailed insights into how the hackathon setting affects a design process, we conducted the study as an autobiographical design account [6] . In autobiographical design the design process is central, and the autobiographical designer designs, builds, and uses her own designs [6] . The researcher commits to investigating lived experience from within, in order to generate deep insights on designing, building and using a system. This emphasizes how the researcher's own experiences are embodied in the design of a system [21] . In our particular case study of a hackathon, we focus on the designing and building, and not on the usage of the developed prototype, since this was not part of the hackathon. We particularly focus on how the designing and building of a prototype is influenced and driven by the circumstances of a hackathon. A particular benefit of this kind of research method is the first-hand experience that the researcher gets of the studied activities. Though the analysis is from the perspective of our autobiographical design account on the case, the studied designing and building was made on equal terms for all team members. Hence, the analysis is an account on how the circumstances of a hackathon influenced and drove our team's collaborative effort to design and build a prototype, and not only on the participating researchers' designing and building.
Data Collection
Documentation is a crucial part of ensuring academic rigor to autobiographical design research [22] , and therefore we planned and conducted documentation of the process thoroughly. For a chronological overview of our documentation during the hackathon, see figure 1 . We planned how we would document the process based on our research interest in how design judgement is influenced and driven by the hackathon situation. We recorded video of our team's initial idea generation, as well as the elaboration and planning of one main idea (approximately 1 hour 45 min). For the documentation of the main idea generation, elaboration and planning phase, a camera was set up to record the design activities, so that the two researchers could concentrate on participating actively in the intense and fast-paced idea generation, elaboration and planning. During the hackathon, we recorded video of 3 short status updates, where each team member stated what they were working on and why, what challenges they were currently facing, and their next steps (approximately 30 min). These team sessions were initially prompted as a resource for us as researchers, to record interviews that would represent vertical segments of the design process' status at specific points in time, but were also used in situ as a means for our team to know what each other was working on.
After the hackathon, we recorded an interview session (approximately 45 minutes long) where our team's design process was evaluated. To support the participating researchers' retrospective reflections on the design process and contextualize the data from the video recordings, approximately 250 timestamped photographs of activities and artefacts made during the hackathon were collected, and subsequently ordered in a timeline, shown in figure 1.
Documentation is an important link between the researcher's firsthand experience and how this experience is interpreted in later analysis [4] . For our analysis, we used the documentation to evoke memories of our team's design process and how judgment was influenced in different situations. The qualitative data analysis 
10:26
Our group goes to a shopping mall for a small improvised ethnographic study to experience the discussed concept in context.
10:49
Getting help at the Tech Wizards for the prototype
11:34
Testing a Photon Particle, which P2 had brought
14:50
Breakdown in setting up the Photon and DC motor
14:59
Testing Photon and DC motor setup with a multimeter 15:48 STATUS 1
16:43
Connecting an RFID reader to the setup with the Photon and DC motor
16:44
Testing the prototype on R2's computer as RFID could not connect
17:18
Testing example code for an Arduino and RFID reader on R1's computer
17:23
A demo video of the now working RFID reader in action
17:51
Editing code on R2's computer for the prototype, now using Photon instead of Arduino
19:59 STATUS 2

20:07
Adjusting the prototype to a barbecue glove
22:07
Sewing holders for a battery bank in the barbecue glove
23:22 STATUS 3
23:37
Final version of the glove
23:38
Fine-tuning code
Sunday
00:59
Because of a security issue GitHub had recently introduced restrictions, which hindered our backend -frontend connection.
01:30
We decided to not have a backend food database informing a frontend app. Instead we decided to hardcode RFID tags, wizard of Oz-style.
09:30
Fine tuning code
10:00
Fixing bug that caused the DC motor to keep spinning
12:16
One-Minute-Madness-presentations
13:24 Demonstration
15:00
Winner announcements
16:37
Post-Mortem interview software NVivo was used to conduct thematic analysis of the transcribed video recordings. In our initial screening of the video recordings, we identified possible codes related to our interest in design judgement as they emerged from the data. After this semiopen coding of the recordings, we collaborated on synthesizing the codes into categories that thematically encompassed and described the initial semi-open coding.
This reframing of our codes led to four key factors, which for this specific hackathon influenced our team's design judgement. The factors are 1) The hackathon format, 2) the available tools and materials, 3) the participants' domain knowledge, and 4) technical knowledge.
Design Process
The overall design process for our team proceeded as follows: Friday was characterized by case selection, idea generation and discussion of personal skills and experiences that could be relevant for the pending development of an idea. The following quote describes the case put forward by Creuna, for whom our group created a prototype: How can we enrich the offline shopping experience by taking all the best from online retail and new technologies and bringing it to life in stores? Late Friday evening one main idea was agreed upon. Saturday was characterized by developing a prototype that illustrated the idea. This was done through discussions, sketching, coding, testing, assembling the hardware for the prototype, and searching for relevant code examples. Late Saturday evening, our team encountered some obstacles, causing us to rethink our prototype. On Sunday, our team finished and polished our prototype and preparing the presentation for the One Minute Madness session. Figure 2 sums up our hackathon design process.
The Final Prototype: Wrist Nutritionist
The final prototype, called Wrist Nutritionist, is depicted in figure  3 . It was meant as a wearable assistant for a grocery shoppingsetting, where the user would look for specific groceries, for example lactose-free products. The prototype consisted of a wearable RFID reader for input, a DC motor for output and a power bank as the power source, all nested in a barbecue mitt that was large enough to comfortably fit all of the components. By swiping one's hand with the wearable prototype over target RFID tags the bracelet would buzz. This imitated the situation of a user swiping his/her hand over price tags on shelves with products possibly containing lactose. Our prototype was chosen as the winner out of nine submissions to the Creuna award, with comments from this sponsor that our prototype had: "…a really well defined group of users for whom this would make a very significant difference". 
Analysis
The following sections present the four factors that inform particular design judgements and discuss in detail how they influenced our overall design process. For clarity, we address the four factors separately, and exemplify and highlight how each individual factor played a central role in shaping design judgement.
The Hackathon Format
Throughout the hackathon, design judgements were influenced by the format of the hackathon. We define the format as encompassing:
• The short time frame • The case selections • The availability of the Tech Wizard booth • The judging criteria • The scheduled presentation session at the end of the hackathon, where judges also tried the prototypes Since our team went for a loyal participation in the hackathon, we committed to all of these elements of the format, and time in particular played a central role for design judgements. Sometimes, the time concern was expressed explicitly during the process, at other times the effect on our decisions was implicit and could be observed in what our team decided to do. For example, in the beginning of the idea generation stage during Friday evening, our team planned to generate ideas for two of the cases, and created a mind map for each case. Even though our team intended to generate ideas for both cases, we mainly discussed and generated ideas for one of the cases. While this change of plan is never mentioned explicitly in the discussions, the reason for the change might be found in the time invested in generating ideas for one case in relation to the time left before the deadline. Due to the limited time frame, the time and resources spent on designing and building in a hackathon setting must be balanced in order to reach the goal of developing a prototype that fulfil the judging criteria before the end of the hackathon deadline.
Later Saturday afternoon, in a status update, a concern for the limited time frame was articulated, where P2 explained why it was important for the team to get access to and use the latest version of the built software through GitHub:
"It is (important), because we want to take the risks earlier, basically, so risk-first approach, which means 11PM, we will be close to have something (working), there might be something trivial that doesn't work...so we can take the frustrating things now, while we are fresh and when there is no great cost in taking a wrong decision." (P2, Saturday, status update, T:15:54:00).
Here, P2 describes a strategy for the team and how the limited time frame of the hackathon prompts this strategy for the team. By being aware of risk elements that might turn up during the hackathon and trying to meet these elements early on, our team created a design space, which allowed us to react to the risk elements while we still had time.
Despite taking a 'risk-first approach', we still encountered a problematic situation late Saturday night, in which we had to rethink how our prototype should work. We encountered a problem where the frontend app could not communicate with our back-end database. It turned out that because GitHub had updated the security protocol on their web page hosting service six months prior to the hackathon, we could not connect the frontend and backend on our prototype:
"...we (P1 & P2) found a problem between the backend and the frontend where they can't communicate, because of some internet security basically, which means we can't run the javascript from the frontend to the backend… because GitHub updated their pages in July 2016, so that it's safe to use them… And it's not good for us that it's safe. It's good for the rest of the world." (P2, Saturday, status update, T:23:25:34).
The quote shows how the logic for our judgement in this case is isolated from 'the rest of the world' and situated in the hackathon setting, where it is more important to quickly have a presentable and functioning prototype than having a secure web service, which under conventional circumstances would have been required. Prioritizing a presentable and functioning prototype rather than a secure one is also a consequence of the hackathon format, where the prototype is judged based on the presentation session and the judges trying it out.
When agreeing on which idea to develop, our team had a high level of awareness of how the idea could become a good prototype to present:
"This idea gives us the opportunity to make... a relatively consistent user story about what is going on, we can make an app and then we can show how it unfolds in practice with the prototype. If we can make all that, then I'm impressed." (R1, Friday, idea generation, T:23:21:09).
The following quote is from late Friday evening, when our team had articulated the basis for what became our final idea:
"... let's take the concept again: You have some kind of preference, which is plotted in beforehand, maybe you can't tolerate gluten or something, you go into the store with the bracelet on, and then when you stand in front of the (aisle), you do like this (waves hand). … So, it's not search, it's block bad products." (R1, Friday, idea generation, T:23:18:08).
Having a well-defined problem situation, which we could tackle in our prototype, would also be easy to present and demonstrate at the hackathon presentation session.
Tools and Materials
Tools and materials encompass the software, hardware and physical materials, which were available at the hackathon, for example:
• Even though our team generated ideas for many different concepts, including some that would require augmented reality glasses such as Google Glass, we were aware that the materials needed to be available at the hackathon venue in order to make a prototype that could successfully demonstrate the concept. In this sense, the hackathon setting highly constrained what would make sense to prototype in order to best illustrate our idea. Furthermore, if a desired material was not already available at the hackathon site, the hackathon format complicated any attempt to gain access to materials that would make more sense to prototype with in order to best illustrate the idea.
Later, at the idea generation session on Friday evening, P2
suggested we see what was available for use at the Tech Wizards to bridge a loose idea about using mild electric shock as feedback, but the Tech Wizards did not have anything that safely could provide that kind of feedback (shown in figure 4) . Instead, we decided to choose DC motors that could be connected to a Particle Photon, a micro-controller brought by P2. This implied that instead of giving small electrical shocks to a user, the feedback would be small vibrations instead. After some experimentation, we agreed on using the DC motor to create vibrations as feedback and tested ways of making the prototype wearable, see figure 5.
Figure 5: R1 had a wristband and suggested to test that for our prototype. We connected a DC motor to see whether it was possible to feel the vibration through the wristband.
R1 had a wristband, on which we loosely fastened the DC motor to determine optimal placement in order to feel the vibrations, and whether the wristband could be used at all. This initial test showed promising results in regard to using vibrations from a DC motor in a wearable form. However, later on Saturday afternoon, we decided to use a barbecue mitt as a base for our prototype instead of the wristband. Before this decision, R1 and R2 wrote code to make the DC motor respond to a positive reading from an RFID reader when it was near a specific RFID tag. For this, we had connected the DC motor and RFID reader to a large breadboard to ease assembly. Later, instead of downsizing the breadboard setup with the motor and reader so that it could fit the wristband, we kept what we had already built and got a barbecue mitt that the breadboard setup would easily fit on. In this way, the wearable prototype was easy and quick to assemble. We therefore decided that it would be better to use the materials that we had already worked with, instead of making it fit on the wristband that we first intended to use. Rather than building the prototype over, the decision to build on what we already had saved us valuable time.
Domain Knowledge
A third key factor was our knowledge about different domains. We define domain knowledge as participants' knowledge and former experience with respect to the domain being designed for. This broad notion encompasses experiences that the participants draw on, especially in the idea generation activities in the beginning of the hackathon. Each participant had their own unique experiences from the past to draw from, and the specific composition of participants on a team frame what kind of design space the team is able create and draw on. In this way, participants can judge experience to use for design work as inspiration sources. The team's domain knowledge in this way constitute a main primus motor for idea generation.
In our case, the team members' diverse personal experiences with online shopping or working in a shop promped and drove conversations leading to ideas for possible concepts. R1 commented that: "...we are our own user group right now." (R1, Friday, idea generation, T:22:26:40), domain knowledge within the team was utilized as user insights to guide our design judgements. Our team had many different experiences with both online and "offline" shopping. Whenever a participant told the group about an experience that the others did not know about, the participant was asked thorough questions about that experience. Experiences that some of our team members had include: full body 3D scanning in order to get a tailored suit, circular economies and subscription services for monthly deliveries and returns of organic, used baby clothing. Even though these exact experiences were not directly used in the final idea or prototype, the discussions illustrated how we drew on many unique experiences to offer insights and new perspectives on the shared theme of 'shopping'.
Late Friday evening, P1 took on the role of a super user, and we extensively used his knowledge about and experiences with a specific domain to create our prototype. This became clear in a discussion about shopping preferences, when P1 could tell us about the experience of living with a lactose-intolerant partner, and how shopping for groceries was cumbersome and timeconsuming:
"It takes so much time for me to shop for groceries because my girlfriend is lactose intolerant. I have to check every product, everything can contain milk." (P1, Friday, idea generation, T:22:57:23).
P1's detailed descriptions about living with a lactose-intolerant person enabled our team to see a possible problematic situation that we could focus on. To learn more about the frustrations of shopping for lactose-free groceries, we took the opportunity to go to a nearby grocery store. In the aisles, P1 explained how two bags of crisps might look exactly the same with the only visible difference of one including pepper in addition to salt, shown in figure 6 . One bag of the crisps had lactose in it, while the other did not. This experience demonstrated to our team the possible difficulties present in grocery shopping for a lactose intolerant person. 
Technical Knowledge
A fourth key factor influencing our design judgement was our knowledge about technology. We define the technical knowledge as the particular prior knowledge participants had with working with software or hardware. Participants' technical knowledge differs from their domain knowledge in the sense that the skills are related to what participants can do with materials.
Since the composition of our team was not based on matching optimal technical skill sets, as opposed to Lodato and DiSalvo's case [17] , we had to adjust our ambitions regarding our idea generation. This concern for our skill sets was expressed by P2 on Friday evening during the idea generation session:
"But… it is much easier to build with the technical competences that we have if it's physical. Because I have some experience with augmented reality. But if it is only me who can build that, it might not be the most optimal thing to do for our team...we should adjust to our team." (P2, Friday, idea generation, T:23:09:46).
Prior to this statement, our team had generated ideas for concepts that used augmented reality as a basis. Instead of using augmented reality, our team went for a physical wearable concept, where we could draw on the experience some of us had with building Arduino-projects. We therefore selected materials based on whether they were available, but discarded ideas using certain materials if we did not possess the necessary technical knowledge to use them.
The shaping role of the materials could be often be observed in the interplay between materials and hackathon participants. Later on Saturday afternoon it turned out that the frontend development in the framework had been difficult for P1:
"I've made a lot of experiments in Git ... where I have tried to change everything on the screen resolution from pixels to percentage to make a responsive UI in javascript, which would probably have taken a week. So, I gave up on that, and then I could just reverse from Git." (P1, Saturday, status update, T15:50:40).
Despite prior experience with the material, P1 still encountered challenges when experimenting with the framework, and as it would 'probably have taken a week', P1 had to prioritize his experiments with the UI and come up with a workflow more suitable for the limited time frame. He therefore looked into a browser developer tool that allowed him to quickly test the phone UI on the computer instead of uploading the code to his phone.
Summarising the Four Factors
The first factor, the specific hackathon format, framed and imposed certain elements to our process. Because of the very short time frame, we had to balance how we spent our resources, such as prioritizing time and effort. If a problem was encountered late in the process, we would have to rethink our prototype slightly so we could get around the problem instead of keep trying to solve it. The imposed presentation session also encouraged that the developed prototype was presentable as well as interactive, since the judges had to try the prototype.
The second factor, tools and materials, played a central role in design judgement since parts of the idea generation would revolve around what could be done with tools and materials. The availability of tools and materials also had to be considered in the idea generation, since there would be little time to get materials not already at the venue.
The third factor, domain knowledge, was a main driver for the idea generation and was highly dependent on the composition of the team and each member's personal experiences with respect to the domain being designed for. User insights were then based on the team's internal domain knowledge and not based on for example data from target user groups.
The fourth factor, the technical knowledge, was also highly dependent on the team's composition. In our case, our team was not put together to optimize the composition of the technical skillsets, as would have been preferable in other design process contexts. Therefore, even though materials were available at the venue, the team would discard certain ideas if the team did not possess the necessary technical knowledge.
Below is a short recap of the four factors. 
Discussion
Our analysis showed how the four factors particularly influenced and drove our design process in the hackathon: 1) The hackathon format, 2) tools and materials, 3) domain knowledge, and 4) technical knowledge. Though the factors are evident in other design processes as well, we argue that the way the factors impacted our design judgements set the hackathon apart from other design processes. During the hackathon, design judgements were highly focused on the situation of the hackathon, and not on the context beyond the hackathon itself.
In the discussion we focus on two main implications of this focus on the situation of the hackathon. First, that this focus had profound effects on judgement, and that this sets the hackathon, and potentially other accelerated design events, apart from other design processes; and second, how this insight might have consequences for how hackathons might be used for teaching, learning or municipal engagement.
Focus on the Situation of the Hackathon
The factors shaping design judgement in the hackathon examined here can be encountered in other design processes as well, and one may argue that they are not unique for hackathons. Löwgren and Stolterman argue that the design process is always affected by people and existing conditions, such as available staff, tools, and time, similar to our findings. They further explain that the design process is then a consequence of the specifics of the design situation at hand [18] . Even though design processes are then what can be described as ultimate particulars, design processes in general do share a number of characteristics. For design processes, there is always a certain amount of time and resources available for the designer [18] , but in hackathons the limitation of resources and time is particularly pervasive. One thing that struck us was how the design judgements were profoundly influenced by the specific hackathon situation, both for design judgements regarding the product, and how collaboration and generation of ideas unfolded. By studying a hackathon in depth, we highlight that being a designer in a hackathon does not necessarily require one to pay attention to how the world would be changed by one's design ideas and decisions. Rather, our case study suggests that the way the factors influenced our judgements in our process illustrates how the highly situated design judgement in the hackathon were particular to the hackathon situation and did not necessarily aim at long-term implications beyond the hackathon.
This stands in contrast to design processes as described by Löwgren and Stolterman, who describe the designer as one who simultaneously works with the vision, the operative image, and the specifications of design work, while taking into account how the world will be changed by their design ideas and decisions [18] . The hackathon in our case was more focused on a vision, operative image and specifications confined by the hackathon situation, and not on the 'world outside the hackathon'. This is exemplified by how P1 worked on the front-end in the P5 framework and had to come up with a different strategy because he considered that continuing in the same way would be too timeconsuming, and hence not feasible with the limited time available. In this particular situation, the relevant factors for P1's judgement of moving on to another strategy were his own technical knowledge and the hackathon format, specifically the limited time frame. P1 would then have used too much time on figuring out how to work with the UI in the right way, because of his level of technical knowledge at the time.
Another example is how we experienced that our design judgement during our idea generation was particularly influenced and driven by having to almost immediately prototype the idea after coming up with it. Therefore, in the idea generation phase, we focused on how to immediately give form to the idea, with the competences and experience that we possessed at that point in time, in order to make an interactive prototype. For future research, it might be interesting to research whether and to which degree this impact on idea generation occurs in other hackathons. Furthermore, there could be value in studying how different types of prototyping immediately after an idea generation session impacts idea generation, especially for hackathon organizers considering how to conduct these kinds of design events-either a full-fledged hackathon or an 'idea jam' where no prototyping is involved. It might, in some cases, be more relevant for some hackathons to facilitate video prototyping [9] or paper prototyping [16] in order to less restrict the idea generation phase.
In some hackathons, as in our case, there are no requirements or incentives to continue developing the concept after the hackathon deadline. Other hackathons do encourage this with sponsorships and funding for the winners. The hackathon formats with no longterm aims potentially create a design space, in which the focus and vision of the development is very short-sighted and limited to the time of prototype presentation and demonstration. What happens beyond that point in time is not necessarily considered in terms of business plans, long-term implications for users, funding, target groups, mass production, PR etc, at least not in our case, despite the judges commenting in the end that the developed prototype could make a significant difference. Hence, the focus is on the immediate design process and working with materials to design a functional and presentable prototype, and not on designing a product to be implemented in the world "outside" the hackathon. Future research could study how often and when this focus occurs, and whether it is related to a difference in issueoriented and technology-exploring hackathons.
Participation in Hackathons
Studying what factors influence design judgement in hackathons can advance our understanding of how design processes in a hackathon setting unfold and what characterizes this kind of design process. Several studies show participants take part in hackathons in order to "learn". For example, a study showed that 86% of 150 hackathon participants from across the USA answered that learning was their biggest reason for attendance [5] . The third highest reason for attending was changing the world (38%). As Briscoe and Mulligan reflect, though the promise of changing the world through hackathons has helped spark the rise of hackathons, it is not the dominant motivation for hackathon participants [5] . Further, despite the popularity, many hackathon prototypes, and even winning projects developed during hackathons, may not be usable [7, 29] .
Even though participants do not necessarily take part in hackathons to 'change the world' or create usable prototypes, these unique design processes have value in themselves, which might explain why so many participate in order to learn, among other reasons. We argue that hackathons support this through their short and intensive design processes, which are great at exemplifying how design situations are situated and messy and at engaging people in creative development of technology. Furthermore, we acknowledge the increasing use of hackathons in higher education, which further motivates a better understanding of these kinds of design processes.
A better understanding of what exactly constitutes and characterizes the design processes in hackathons can help clarify exactly how hackathons engage people in developing technology, and what consequences a hackathon format might have on design judgement made under these circumstances. In this paper, we contribute to the study of creative design processes in hackathons by an explorative case study in which we identified four factors that influenced our design judgement in a particular way during the hackathon, distinguishing the hackathon as a special kind of design process. Future studies could provide insights based on multiple case studies, in order to explore nuances between case studies of design judgement in hackathons.
Conclusion
This paper presented four factors that in different ways influenced design judgement at a hackathon. In particular, we looked into the notion of design judgement, and how a hackathon setting influenced design judgement. To do this, two authors participated actively in a team at a hackathon and documented the process thoroughly, while taking part in designing and implementing a functional prototype during the hackathon. By being engaged in the design process, we gained privileged first-hand experience with the opportunities and challenges that emerged throughout the hackathon, which enabled us to identify a set of factors that influenced the design judgement in those situations. The four factors are: 1) The hackathon format, 2) the available tools and materials, 3) the participants' domain knowledge, and 4) the participants' technical knowledge. The factors were conveyed in a design process that revolved around developing a first version of a prototype, where exploration and implementation of technology occurred closely intertwined and almost simultaneously. In the discussion we broadened our scope and focused on how the factors influenced and drove our design judgement in a particular way, which we argue sets the hackathon apart from other design processes. We further pointed toward future research of design processes in the particular setting of hackathons.
